1 Supplementary Items Figure S1 (related to Figure 3) shows the striatum-based turning assay used to test the efficacy of AAV constructs that knockdown or delete vGAT in striatum. 3 and 4) shows the extent of AAV-Cre-2A-Venus expression in the TMN area resulting from bilateral injections. Method: a camera was attached above an open box, and mice were put into the box for 30 min. Data were collected by counting the video for the first 1 min or 5 min. (D) AAV-Cre-2A-Venus or AAV-GFP was injected into the CPu of vgat lox/lox mice to make CPu-vgat and CPu-GFP mice, respectively. Four weeks after injection, Venus was expressed in the CPu as seen by staining with GFP antisera. (E) qPCR of vgat gene expression from a virus injected CPu punch showed AAV-Cre-Venus decreased vgat gene expression compared with AAV-GFP injected control mice (CPu-GFP: 1 ± 0.03 vs. CPu-vgat: 0.37 ± 0.15, t-test, **p < 0.01, Error bars, sem). (F) Locally knocking out the vgat gene by injecting AAV-Cre-2A-Venus ipsilaterally into a portion of the CPu of vgat lox/lox mice caused an ipsilateral turning bias in those animals (CPu-GFP: 0.99 ± 0.08 vs. CPu-vgat: 3.5 ± 0.5, t-test, **p < 0.01). Whole-brain sections were incubated with GFP antisera. GFP expression in soma was observed (as shown in A) and illustrated with green shading. Most of the GFP positive cells were restricted to the TMN area. A few GFP-cells were observed in the Pef area (n = 5 ± 2 cells; n = 4 mice) and in the substantia nigra reticulata (SNR) area (n = 4 ± 2 cells; n = 4 mice). Error bars, 
Figure S2 (related to Figures

Rosa-tdTomato:
WT forward: 5"AGGGGAGCTGCAGTGGAGTA3", WT reverse: 5"CCGAAAATCTGTGGGAAGTC3";
Mut forward: 5"GGCATTAAAGCAGCGTATCC3", Mut reverse: 5"CTGTTCCTGTACGGCATGG3" (WT: 297 bp, Mut: 196 bp). The sh-oligonucleotides were amplified by VENT polymerase (NEB, UK)
Design and testing of shvgat expression vectors
using primers with added XhoI and EcoRI sites underlined (forward: 5"-GATGGCTG-CTCGAG-AAGGTATAT-TGCTGTTGACAGTGAGCG-3"; reverse: 5"-GTCTAGAG-GAATTC-CGAGGCAGTAGGCA-3"). Products were cloned into the EcoRI/XhoI site of the pPRIME-CMV-dsRed-FF3 vector (Stegmeier et al., 2005) to generate pPRIME-dsRed-scramble, pPRIME-dsRed-shvgat1 (oligo 1), pPRIME-dsRed-shvgat2 (oligo 2) and pPRIME-dsRed-shvgat3 (oligo 3) ( Figure 3A) . The pPRIME-CMV-dsRed-FF3 vector was a gift from Stephen Elledge (Addgene plasmid 11664).
To construct the vgat expression vector, the mouse vgat coding sequence and 3" UTR was PCR amplified with primers (forward: 5"-ATATAT-GCTAGC-CCCAGACCCTTCTGTCCTTTTCTC-3"; reverse: 5"-ATATAT-AAGCTT-CGCCTTTGTTTCTTCTTTATTTGCGG-3") with HindIII and NheI sites from a mouse vgat cDNA clone (Clontech, CA). The digested PCR insert was purified and cloned into the pcDNA3.1 expression vector. The vgat expression plasmid was co-transfected into HEK293 cells with either pPRIME-dsRed-shvgat1, pPRIME-dsRed-shvgat2, pPRIME-dsRed-shvgat3 or pPRIME-dsRed-scramble. 24-36 hours after transfection, cells were fixed with paraformaldehyde, and stained with vGAT antisera (see section "Immunocytochemistry" below); dsRed was visualized by primary fluorescence. Using this method, we established that shvgat oligo3 was effective. The shvgat and scramble segments were then placed into AAV genomes (see next section).
To generate the AAV-dsRed-scramble and AAV-dsRed-shvgat transgenes, the pPRIME-dsRed-scramble and pPRIME-dsRed-shvgat vectors were PCR 
Histology
For immunocytochemistry, mice were transcardially perfused with 4% paraformaldehyde in phosphate buffered saline (PBS Imaging neurons after electrophysiology: Following electrophysiological recording (see section "Electrophysiology"), brain slices were fixed in 4% PFA, permeabilized with 0.2% Triton-X at room temperature for 1-2 hours, and nonspecific binding blocked with 5% donkey serum in PBS. A 1:200 dilution of streptavidin-Alexa555 (Invitrogen Molecular Probes) was then conjugated to the biocytin and slices were washed in PBS and mounted in Vectashield® H-1000. Individual neurons were imaged using a Zeiss LSM 510 confocal microscope (Facility for Imaging by Light Microscopy, Imperial College).
EEG analysis and sleep-wake behavior
Surgery was carried out under halothane (1.5-2.5% in oxygen) anesthesia.
Three gold-plated EEG electrodes (Decolletage AG) were inserted through the skull onto the dura mater. For EMG recording, three lengths of Tefloninsulated stainless steel wire were inserted in the neck muscle. Animals were allowed at least 14 days to recover from surgery. Two days before the recording, mice were attached with mock Neurologgers, and then fitted with Neurolgger2A devices. Two EEG and two EMG channels for each mouse were recorded. Spike2 (version 7.10) was used to analysis the sleep (EEG/EMG) data. The sampling rate was set up to 200 Hz. EMG was filtered by band pass between 5 and 45 Hz. EEG frequency was filtered below 0.5 Hz.
EEG power was analysed using FFT (Fast Fourier transform of the autocorrelation function) power spectra (FFT size: 1024 or 512).
Sleep deprivation
Mice were attached with mock Neurologgers two days before sleep deprivation. Before sleep deprivation, mice were attached with Neurologger 2A devices. Mice were sleep deprived for 5 hours after ""lights off"". In the first hour of the sleep deprivation (at the beginning of lights on), mice were put into novel cages with new objects. At each hour, objects were changed with new objects. During the last two hours, mice were gently handled for some seconds when they tended to sleep. Most of the time during the last two hours, mice were active and in a total of two hours, the mice only needed to be handled one or two times. After sleep deprivation, the mice were put back into their home cage to recover.
Electrophysiology
Adult (3-6 months postnatal) mice were handled to reduce their stress, and brain slices were then prepared following cervical dislocation (in accordance with UK Home Office guidelines). The brain was rapidly removed and immersed in ice cold slicing solution. The slicing solution contained (in mM): Foster City, CA).
Electrophysiology data analysis
The amplifier current output was filtered at 10 kHz (- Negative controls for light stimulation: some AAV injections into the TMN area of HDC-Cre mice missed the target, and so there was no ChR-YFP expression detected by primary fluorescence when we sliced the brains.
Slices from these mice provided negative controls for light stimulation in the neocortex and caudate-putamen: the steady-state holding current recorded from layer IV cortical neurons with no ChR expressed in the TMN was -320 ± 140 pA before and -300 ± 130 pA after 5Hz light stimulation, demonstrating no significant change (reduction of -0.24 ± 0.13 nS; n = 7) in G tonic (paired t-test, p = 0.1). For caudate-putamen slices with no HDC-ChR-YFP expression, on average there was also a 0.3 ± 0.1 nS (n = 4) decrease in G tonic during the 5
Hz light stimulation.
